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(54) METHOD AND DEVICE FOR MANUFACTURING PATTERN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To lower the manufacturing 
cost of a pattern by effectively utilizing a resist material 
which is a solute and reducing the man-hour required for 
fixing the resist material to a pattern forming surface by 



depositing the drops of fluidized materials prepared by 
dissolving the resist material in a solvent to the pattern 
forming surface, and solidifying the drops. 
SOLUTION: Fluidized materials 11-1n prepared by 
dissolving a resist material in a solvent by the ink jet 
method are applied to the pattern forming surface 100 of 
a transparent electrode film. Then the resist pattern 102 
formed on the surface 100 is solidified. Namely, a control 




circuit 5 heats the pattern 102 by supplying a control F;;~ ~T^^ 

signal Sp to, for example, a solidifying device 6. The 1c<>: V 

solidification is made with the purpose of improving the 

adhesion between the pattern 102 and surface 100 by 

evaporating the solvent. Usually, heat treatment is used 

for the solidification. For performing the heat treatment, 

the pattern 102 is irradiated with the high-energy laser 

light of an excimer laser, etc., or the light emitting from an excimer lamp, etc. It is also possible 
to use infrared rays or electromagnetic waves of microwaves, etc., for heating the pattern 102. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The pattern manufacture approach characterized by having the process which makes 
the drop of a fluid which dissolved in the solvent the resist ingredient which is the pattern 
manufacture approach for forming a resist pattern in a pattern formation side, and is a solute 
adhere to said pattern formation side. 

[Claim 2] Said process is the pattern manufacture approach according to claim 1 made to adhere 
to said pattern formation side by making the drop of said fluid breathe out from an ink jet type 
head. 

[Claim 3] Said process is the pattern manufacture approach according to claim 1 of changing the 
concentration of the resist ingredient in said fluid according to the conditions needed for said 
resist. 

[Claim 4] Said process is the pattern manufacture approach according to claim 1 of changing the 
coating weight of said drop in per unit area of said pattern formation side according to the 
conditions needed for said resist. 

[Claim 5] The coating weight of said drop is the pattern manufacture approach according to 
claim 4 controlled by the count of adhesion of said drop in per unit area of said pattern formation 
side. 

[Claim 6] The coating weight of said drop is the pattern manufacture approach according to 
claim 4 controlled by the pitch between said drops made to adhere to said pattern formation 
side. 

[Claim 7] The coating weight of said drop is the pattern manufacture approach according to 
claim 4 controlled by the amount of said drop made to adhere at once. 

[Claim 8] Said fluid is the pattern manufacture approach according to claim 1 that viscosity is 
adjusted to 20 or less cp by 1 or more cp, by adjusting the class or the amount of solvents of 
solute concentration and a solvent. 

[Claim 9] Said fluid is the pattern manufacture approach according to claim 1 that viscosity is 
adjusted to 4 or less cp by 2 or more cp, by adjusting the class or the amount of solvents of 
solute concentration and a solvent. 

[Claim 10] Said fluid is the pattern manufacture approach according to claim 1 that the surface 
energy is adjusted to 70 or less mN/m by 20 or more mN/m, by adjusting the class or the 
amount of solvents of solute concentration and a solvent. 

[Claim 1 1] Said fluid is the pattern manufacture approach according to claim 1 that the surface 
energy is adjusted to 60 or less mN/m by 30 or more mN/m. 

[Claim 12] Said fluid is the pattern manufacture approach according to claim 2 which the contact 
angle over the ingredient which constitutes said head nozzle side is 30 degrees or more, and is 
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adjusted so that it may become 170 or less degrees by adjusting the class or the amount of 
solvents of solute concentration and a solvent. 

[Claim 13] Said fluid is the pattern manufacture approach according to claim 2 which the contact 
angle over the ingredient which constitutes said head nozzle side is 35 degrees or more, and is 
adjusted so that it may become 65 or less degrees by adjusting the class or the amount of 
solvents of solute concentration and a solvent. 

[Claim 14] The solute concentration in said fluid is the pattern manufacture approach according 
to claim 8 to 13 currently adjusted to less than [ 10wt% ] more than at 0.01 wt%. 
[Claim 15] The solvent in said fluid is the pattern manufacture approach according to claim 1 
constituted with one or more solvents among a glycerol, a diethylene glycol, a methanol, ethanol, 
water, 1,3-dimethyl-2-imidazolidinone (DMI), ethoxy ethanol, N.N-dimethylformamide (DMF), N- 
methyl pyrrolidone (NMP), or the ethylene glycol system ether. 

[Claim 16] Said resist ingredient is the pattern manufacture approach according to claim 1 which 
is either among cinnamic-acid vinyl, novolak system resin, polyimide, or an epoxy system. 
[Claim 1 7] The pattern manufacture approach according to claim 1 further equipped with the 
process which is made to solidify the adhering drop and forms a resist pattern after the process 
to which the drop of said fluid is made to adhere, and the process which etches said pattern 
formation side in which said resist pattern was formed. 

[Claim 18] The ink jet type head constituted by said pattern formation side possible [ adhesion ] 
in the drop of a fluid which dissolved in the solvent the resist ingredient which is a pattern 
manufacturing installation for forming a resist pattern in a pattern formation side, and is a solute, 
The transport device constituted possible [ modification of the relative position of said ink jet 
type head and said pattern formation side ], It has the control unit which controls the drive by 
the regurgitation and said driving gear of said fluid from said ink jet type head. Said control unit 
By making the drop of said fluid adhere to said pattern formation side from the Inkjet type head 
concerned, moving said ink jet type head along the pattern formation field of arbitration by said 
transport device The pattern manufacturing installation characterized by being constituted 
possible [ formation of a resist pattern ]. 

[Claim 19] It is the pattern manufacturing installation according to claim 18 constituted possible 
[ modification of the concentration of the fluid which said ink jet type head is made to breathe 
out according to the conditions by which said control device is needed for said resist ] by 
constituting said ink jet type head possible [ the regurgitation ] alternatively in said fluid with 
which the concentration of a resist ingredient differs. 

[Claim 20] Said control device is a pattern manufacturing installation according to claim 18 
constituted possible [ modification of the coating weight of said fluid made to adhere to said 
pattern formation side according to the conditions needed for said resist ]. 
[Claim 21] Said control unit is a pattern manufacturing installation according to claim 20 which 
changes the coating weight of said fluid made to adhere to said pattern formation side by 
controlling the count of the regurgitation of said drop which per unit area of said pattern 
formation side is made to breathe out. 

[Claim 22] Said control device is a pattern manufacturing installation according to claim 20 which 
changes the coating weight of said fluid by changing the pitch between the drops adhering to 
said pattern formation side, and making it adhere to said pattern formation side by controlling the 
regurgitation timing of said drop of said ink jet type head, and the bearer rate of said transport 
device. 

[Claim 23] It is the pattern manufacturing installation according to claim 20 which said ink jet 
type head is constituted possible [ modification of the amount of drops of said fluid breathed out 
by per time ], and changes the coating weight of said fluid made to adhere to said pattern 
formation side when said control device controls the amount of drops of said fluid which said ink 
jet type head is made to breathe out. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the pattern manufacturing technology which 
cancels the demerit of the lithography method by starting the pattern formation to a substrate, 
especially using an ink jet method etc. 
[0002] 

[Description of the Prior Art] The lithography method etc. has been used for manufacturing a 
minute circuit, for example, an integrated circuit, conventionally. For example, fundamental down 
stream processing of the lithography method is indicated by a "thin film handbook", edited by 
Japan Society for the Promotion of Science, and pp 283-293. According to this reference, the 
sensitive material called a resist, for example on a silicon wafer is applied thinly, and the photo 
mask according to the circuit pattern created by photoengraving process on the resist is carried 
out. Subsequently, it exposes and the resist of the field where light is not intercepted with a 
photo mask is exposed, a development is performed and the resist pattern according to a circuit 
pattern is prepared on a silicon wafer. And it was what performs etching from on a resist pattern, 
removes silicon, and fabricates silicon as a pattern. According to the above-mentioned reference 
in spreading of a resist, the spinner method, a spray method, the roll coater method, and dip 
coating have been used. For example, according to the spinner method, a resist ingredient is 
applied, while carrying a substrate on a rotation base and rotating a substrate at high speed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the resist formation process usually used 
by the lithography method, there was un-arranging [ to which a resist ingredient becomes 
useless ] — that a process increases and a limit is imposed on a resist ingredient. 
[0004] That is, in the conventional resist method of application, even if the fields used as the 
resist pattern of etching were very few, the resist ingredient had to be applied all over the field 
which forms a pattern, and the thickness control of a resist was also difficult. There was also a 
problem that the resist ingredient which 95% or more not only becomes useless [ an ingredient ], 
but leaked on the occasion of spreading turned to the background of a substrate etc. in the 
applying method by the spinner especially. 

[0005] Moreover, by the conventional resist pattern formation approach, like resist spreading, a 
mask, exposure, development, and unnecessary resist removal, by the time it obtains a resist 
pattern, many production control is required, and the man day had started. And ingredients other 
than a resist — the amount of photo mask material requires a negative film — were also needed. 
When using screen-stencil and the blade method, a certain amount of ingredient waste could be 
prevented, but since there was no change in the thickness of a resist being the dyscontrol, the 
futility of a resist ingredient was fundamentally unsolvable. By the conventional approach, it was 
obliged to the futility of an ingredient, and the increment in a man day, and had become the 
cause of a jump of a manufacturing cost so that these things might show. 
[0006] Furthermore, conventionally, since the resist needed to be exposed, the resist was 
restricted to the material which has photosensitivity and selection of an ingredient was 
restricted. 
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[0007] In view of above-mentioned un-arranging, these people have noticed that it can solve 
above-mentioned un-arranging entirely by using an ink jet method etc., and it hit on an idea to 
give a new selection branch to a pattern manufacturing technology. 
[0008] 

[Means for Solving the Problem] That is, the 1st technical problem of this invention is aiming at 
futility of a resist ingredient, and reduction of a man day, and lowering a manufacturing cost by 
the manufacture approach of preparing a resist locally. The 2nd technical problem of this 
invention is aiming at futility of a resist ingredient, and reduction of a man day, and lowering a 
manufacturing cost by offering the concrete alternative which adjusts the thickness of a resist. 
A resist is removing constraint it having to have photosensitivity and raising the selectivity of a 
resist by showing conditions for the 3rd technical problem of this invention preparing a resist 
locally. A resist is removing constraint it having to have photosensitivity and raising the 
selectivity of a resist by showing a presentation for the 4th technical problem of this invention 
preparing a resist locally, the 5th technical problem of this invention prepares a resist locally — 
this — ** — it is aiming at futility of a resist ingredient, and reduction of a man day, and 
lowering a manufacturing cost by offering the made manufacturing installation. 
[0009] Invention which solves the 1st technical problem of the above is the pattern manufacture 
approach for forming a resist pattern in a pattern formation side, and is equipped with the 
process which makes the drop of a fluid which dissolved the resist ingredient which is a solute in 
the solvent adhere to said pattern formation side, and solidifies it. In addition, if patterning of the 
resist is carried out to a position and etching-proof nature is in a resist ingredient, the process 
of exposure and development can be skipped. 

[0010] A "fluid" means the liquid equipped with the viscosity in which the regurgitation is 
possible from the nozzle of an ink jet type head here. The solvent of a "fluid" does not ask ** 
which is oiliness as it is aquosity. If it has from the nozzle etc. the fluidity (viscosity) in which the 
regurgitation is possible, even if it will be enough and the particle which is solid matter as a 
resist ingredient will distribute, what is necessary is just a fluid as a whole. Moreover, even if 
"pattern formation sides" is a flat surface, a curved surface, and a field to which a pattern is 
made to adhere regardless of concave convex any they are and is fields where a substrate etc. 
is hard, they may be fields on a film with flexibility. 

[001 1] As for the above-mentioned process, it is desirable by making the drop of a fluid breathe 
out from an ink jet type head to make it adhere to a pattern formation side here. That is, 
although various kinds of approaches, such as various print processes, are applicable as an 
approach to which a fluid is made to adhere, it is because a fluid can be made to adhere to the 
location of the arbitration of a pattern formation side by the thickness of arbitration with a cheap 
facility according to the ink jet method. Even if it is the piezo jet method which makes a fluid 
breathe out by the volume change of a piezo electric crystal component as an ink jet method, 
when a steam occurs rapidly by impression of heat, you may be the method which makes a fluid 
breathe out. 

[0012] Moreover, viscosity needs to be adjusted to 20 or less cp by 1 or more cp by adjusting 
the class or the amount of solvents of solute concentration and a solvent as conditions required 
of a fluid by invention which solves the 3rd technical problem of the above. It is because a solid 
content content will become [ too little ] and membrane formation nature will worsen, if viscosity 
is lower than 1cp, and is because the smooth regurgitation will not be made but the blinding 
frequency of a nozzle hole will become high, if viscosity is higher than 20cp. It is more desirable 
that viscosity is furthermore adjusted to 4 or less cp by 2 or more cp. It is because membrane 
formation nature is good and the blinding frequency of a nozzle hole is low, if it is the viscosity of 
this range. 

[0013] Moreover, the drop of a fluid needs to adjust the surface energy to 70 or less mN/m by 
20 or more mN/m by adjusting the class or the amount of solvents of solute concentration and a 
solvent. It is because the wettability in the circumference of a nozzle hole will increase and the 
flight deflection of a drop will arise, if surface energy is lower than 20 mN/m, and is because the 
meniscus configuration in the tip of a nozzle is not stabilized, so control of discharge quantity or 
regurgitation timing will become difficult if surface energy is higher than 70 mN/m. It is desirable 
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that surface energy is adjusted to 60 or less mN/m by 30 or more mN/m. 

[0014] Moreover, the adhesion of a fluid and a pattern formation side can be measured according 
to a contact angle. By adjusting the class or the amount of solvents of solute concentration and 
a solvent, the contact angle over the ingredient which constitutes said head nozzle side is 30 
degrees or more, and the fluid needs to be adjusted so that it may become 170 or less degrees. 
It is because the wettability in the circumference of a nozzle hole will increase and the flight 
deflection of a drop will occur, if a contact angle is smaller than 30 degrees, and is because the 
meniscus configuration in the tip of a nozzle is not stabilized, so control of discharge quantity or 
regurgitation timing will become difficult if a contact angle is larger than 170 degrees. The 
contact angle over the ingredient which constitutes said head nozzle side especially is 35 
degrees or more, and it is desirable to be adjusted so that it may become 65 or less degrees. 
[0015] Moreover, as for the solute concentration in a fluid, it is desirable to be adjusted to less 
than [ 10wt% ] more than at 0.01 wt%. It is because the resist layer of sufficient thickness cannot 
be formed if solute concentration is lower than 0.01wt(s)%, and the regurgitation of a lot of fluids 
is not carried out, so viscosity will be raised to the extent that the regurgitation of a fluid is 
made difficult if effectiveness is bad and solute concentration is larger than 10wt(s)%. 
[0016] For example, in invention which solves the 4th technical problem of the above, the 
solvent in a fluid is constituted by one or more solvents among a glycerol, a diethylene glycol, a 
methanol, ethanol, water or 1,3-dimethyl-2-imidazolidinone (DMI), ethoxy ethanol, N.N- 
dimethylformamide (DMF), N-methyl pyrrolidone (NMP), or the ethylene glycol system ether. It is 
because the above-mentioned conditions can be satisfied by mixing these solvents. The resist 
ingredient which is a solvent again is either among cinnamic-acid vinyl, novolak system resin, 
polyimide, or epoxy system resin. As long as it fulfills the above-mentioned conditions, of course 
and the resistance over the etchant at the time of etching is fulfilled, ingredients other than 
these may be used. 

[0017] It consists of invention which solves the 2nd technical problem of the above so that the 
concentration of the resist ingredient in a fluid may be changed according to the conditions 
needed for a resist. Moreover, the coating weight of the drop in per unit area of a pattern 
formation side may be changed. As an approach to change the coating weight of a drop, control 
by the count of adhesion of the drop in per unit area of a pattern formation side, or it controls 
by the pitch between the drops made to adhere to a pattern formation side, or controls by the 
amount of the drop made to adhere at once. 

[0018] Moreover, in this invention, it has further the process which is made to solidify the 
adhering drop and forms a resist pattern after the process to which the drop of a fluid is made 
to adhere, and the process which etches the pattern formation side in which the resist pattern 
was formed. Patterning of a substrate can be performed, if it combines with resist spreading of 
this invention and these processes are processed. 

[0019] Invention which solves the 5th technical problem of the above is a pattern manufacturing 
installation for forming a resist pattern in a pattern formation side, and is equipped with the 
following configurations. 

[0020] a) The ink jet type head constituted by the pattern formation side possible [ adhesion ] in 
the drop of a fluid which dissolved the resist ingredient which is a solute in the solvent (the 
injection method by air bubbles is sufficient also as a piezo jet type). 

[0021] b) The transport devices constituted possible [ modification of the relative position of an 
ink jet type head and a pattern formation side ] (a step motor, rotation-class leveling movement 
translator, etc.). 

[0022] c) The control units which control the drive by the regurgitation and driving gear of a fluid 
from an ink jet type head (a computer, sequencer, etc.). This control device is constituted 
possible [ formation of a resist pattern ] by making the drop of a fluid adhere to a pattern 
formation side from the ink jet type head concerned, moving an ink jet type head along the 
pattern formation field of arbitration by the transport device. 
[0023] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
with reference to a drawing. 
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(Explanation of a configuration) The block diagram of the pattern manufacturing installation used 
for drawin g 1 with this operation gestalt is shown. This pattern formation equipment is equipped 
with the ink jet type heads 21-2n (n is the natural number of arbitration), Tanks 31-3n, the 
transport device 4, and the control circuit 5 as shown in drawing 1 . 

[0024] Fluids 1 1— 1n dissolve the solute whose each is a resist ingredient in a solvent, and are 
manufactured. Each fluids 1 1-1 n are stored in Tanks 31 -3n, respectively, and if the pressure of 
an ink jet type heads [ 21 -2n ] pressurized room falls, each fluid will be supplied to the 
pressurized room of an ink jet type head from a tank. 

[0025] As conditions required of each fluid, viscosity needs to be adjusted to 20 or less cp by 1 
or more cp by adjusting the class or the amount of solvents of solute concentration and a 
solvent. It is because a solid content content will become [ too little ] and membrane formation 
nature will worsen, if viscosity is lower than 1cp, and is because the smooth regurgitation will not 
be made but the blinding frequency of a nozzle hole will become high, if viscosity is higher than 
20cp. It is more desirable that viscosity is furthermore adjusted to 4 or less cp by 2 or more cp. 
It is because membrane formation nature is good and the blinding frequency of a nozzle hole is 
also low, if it is the viscosity of this range. 

[0026] Moreover, the drop of a fluid needs to adjust the surface energy to 70 or less mN/m by 
20 or more mN/m by adjusting the class or the amount of solvents of solute concentration and a 
solvent. It is because the meniscus configuration in the tip of a nozzle is not stabilized, so 
control of discharge quantity or regurgitation timing will become difficult if the wettability in the 
circumference of a nozzle hole will increase if surface energy is lower than 20 mN/m, the flight 
deflection of a drop arises and surface energy is higher than 70 mN/m. It is desirable that 
surface energy is adjusted to 60 or less mN/m by 30 or more mN/m. 

[0027] Moreover, the adhesion of a fluid and a pattern formation side can be measured according 
to a contact angle. By adjusting the class or the amount of solvents of solute concentration and 
a solvent, the contact angle over a pattern formation side is 30 degrees or more, and the fluid 
needs to be adjusted so that it may become 170 or less degrees. It is because the wettability in 
the circumference of a nozzle hole will increase and the flight deflection of a drop will arise, if a 
contact angle is smaller than 30 degrees, and since the meniscus configuration in the tip of a 
nozzle will not be stabilized if a contact angle is larger than 170 degrees, control of discharge 
quantity or regurgitation timing is difficult. The contact angle especially over a pattern formation 
side is 35 degrees or more, and it is desirable to be adjusted so that it may become 65 or less 
degrees. 

[0028] Moreover, as for the solute concentration in a fluid, it is desirable to be adjusted to less 
than [ 10wt% ] more than at 0.01 wt%. It is because the resist layer of sufficient thickness cannot 
be formed if solute concentration is lower than 0.01 wt(s)%, and the regurgitation of a lot of fluids 
is not carried out, so viscosity will be raised to the extent that the regurgitation of a fluid is 
made difficult if effectiveness is bad and solute concentration is larger than 10wt(s)%. 
[0029] The example of a presentation of a resist ingredient (solute) and a solvent is shown in 



Table 1. 
[0030] 
[Table 1] 
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[0031] In Table 1, if nonphotosensitivity polyimide has etching-proof nature, it is usable from 
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photosensitivity being unnecessary, and since it is possibility, the advantage of fluid-being easy 
toize is in DMF. Moreover, since novolak system resin may not have a sensitization radical, 
synthetic cost not only becomes low, but it has the merit that the width of face of solvent 
selection spreads. Cinnamic-acid vinyl and epoxy system resin are also effective at the same 
reason. 

[0032] Moreover, a glycerol and a diethylene glycol can be used as lubricant. Water, a methanol, 
the Cellosolve system solvent, and a cyclohexanone are added to the above-mentioned solute, a 
solvent, lubricant, and a pan, and a physical-properties value is adjusted so that the physical 
conditions as the above-mentioned fluid may be suited. In addition, as long as it fulfills the 
above-mentioned conditions and the resistance over the etchant at the time of etching is 
fulfilled, ingredients other than the above may be used as a solute, a solvent, and lubricant. 
[0033] The ink jet type heads 21-2n are equipped with the respectively same structure. Any 
head is constituted by the ink jet method possible [ the regurgitation / a fluid ], and it is enough. 
Fluid 1x from tank 3x (x is the number of the arbitration of 1 - n) are supplied to ink jet type 
head 2x due to one to one. If an ink jet type head is the piezo jet method of for example, a mold 
on demand, it equipped one field of the pressure room substrate equipped with two or more 
pressurized rooms with the diaphragm, and is equipped with the piezo electric crystal component 
from which the piezoelectric ceramic crystal was pinched by the electrode layer by the location 
corresponding to the pressurized room of the diaphragm. The nozzle plate which prepared the 
nozzle hole is stuck on the field of another side of a pressure room substrate. The fluid which 
raises conductivity from a tank is supplied to a pressurized room. And if a volume change arises 
for a piezo electric crystal component by supplying the regurgitation signal Sh from a control 
circuit 5 between the electrode layers of a piezo electric crystal component, pressure variation 
will be produced in a pressurized room. If pressure variation is produced in a pressurized room, 
the drop of a fluid will be breathed out from a nozzle hole. 

[0034] In addition, you may be a head configuration by cellular method which heat is applied 
[ method ] to the fluid other than the above-mentioned configuration with a heating element as 
[ above-mentioned ] ink jet type head 2x, and makes a drop breathe out by the expansion. 
However, it becomes conditions that fluid 1x do not deteriorate with heat etc. 
[0035] Tanks 31-3n store the above-mentioned fluids 11-1n, respectively, and the ink jet type 
heads 21 -2n constitute 1 1-1 n of each fluid possible [ supply ] through the pipe. If a resist 
ingredient is limited to one kind, of course, it is not necessary to carry out two or more **** 
preparation also with a tank, an Inkjet type head, and a fluid. 

[0036] The transport device 4 is equipped with the motor 41. the motor 42, and the rotation- 
class leveling movement translator that is not illustrated. The motor 41 is constituted by X shaft 
orientations (longitudinal direction of drawing 1 </A» possible [ conveyance ] in ink jet type 
head 2x according to the driving signal Sx. The motor M2 is constituted by Y shaft orientations 
(the depth direction of drawing 1) possible [ conveyance ] in ink jet type head 2x according to 
the driving signal Sy. You may have the motor and the device which a head is conveyed in the 
vertical direction, i.e., Z shaft orientations. In addition, the transport device 4 is enough if it has 
relatively the configuration which can change for the location of ink jet type head 2x to a 
substrate 1. For this reason, even if it prepares the configuration to which the installation base 
of a substrate is moved so that the substrate 1 other than the above-mentioned configuration 
may move to ink jet type head 2x, the configuration to which both ink jet type head 2x 
substrates 1 are moved may be prepared. 

[0037] A control circuit 5 is equipped with CPU which is a computer apparatus and is not 
illustrated, memory, an interface circuitry, etc. When a control circuit 5 performs a 
predetermined program, making the equipment concerned enforce the pattern manufacture 
approach of this invention is constituted possible. That is, in making the drop 10 of a fluid 
breathe out, when supplying the regurgitation signals Sh1-Shn to ink jet type heads [ 21 -2n ] 
either and moving the head concerned, it is constituted by motors 41 or 42 possible [ supply of 
driving signals Sx or Sy ]. Moreover, the pattern positional information which is data for 
specifying pattern formation as memory is memorized in the control circuit 5. This information is 
inputted by the user, or is analyzed and generated by reading a pattern Fig. with a scanner etc. 
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[0038] In addition, when making solidification perform from ink jet type head 2x in parallel to fluid 
spreading to the drop 10 of a fluid, you may have the solidification equipment 6 further. 
Corresponding to the control signal Sp with which a solidification equipment 6 is supplied from a 
control circuit 5, physical and performing physicochemical and chemical preparation to a drop 10 
or the pattern formation side 100 are constituted possible. For example, making heating / 
desiccation processing by blasting of hot blast, laser radiation, and lamp exposure and the 
chemical change processing by administration of a chemical perform is constituted possible. 
[0039] (The manufacture approach) Next, based on drawing 3 thru/or drawing 7 , the pattern 
manufacture approach of this operation gestalt is explained. In each drawing, (a) shows the 
production process sectional view of the substrate which forms a pattern, and (b) shows the top 
view of the substrate seen from the pattern formation side. In the following explanation, the case 
where the transparent electrode film is formed in a glass substrate is illustrated. Such a 
substrate is used abundantly with a display panel. As shown in drawing 3 thru/or drawing 7 , the 
pattern manufacture approach in this operation gestalt is constituted by an etched layer 
formation process, the fluid spreading process, the solidification process, the etching process, 
and the removal process. 

[0040] Etched layer formation process ( drawing 3 ) : An etched layer formation process is a 
process which forms the transparent electrode layer 101 grade used as an etched layer on a 
substrate 1. A substrate 1 has a mechanical strength, has light transmission nature, and cuts a 
stable thing, for example, glass, and a quartz in a predetermined configuration physically and 
chemically. The transparent electrode film 101 becomes an electrode for supplying electric field 
to liquid crystal etc. What has conductivity and has light transmission nature as an ingredient of 
a transparent electrode, for example, ITO and a mesa, is used. The formation approach of the 
transparent electrode layer 101 uses various kinds of coating methods, such as the spinner 
method, a spray method, the roll coater method, and the die coat method. This process is 
processed with different coating equipment from the pattern manufacturing installation of this 
invention. 

[0041] Fluid spreading process ( drawing 4 ) : A fluid spreading process is a process which 
applies the fluids 1 1 — 1 n which were applied to this invention and melted the resist ingredient to 
the solvent with the ink jet method on the pattern formation side 100 of the transparent 
electrode film 101. Concrete processing is shown in the flow chart of drawing 2 . 
[0042] A user inputs conditions into a control circuit 5 using an input unit first (S1). A control 
circuit 5 chooses the fluid (referred to as 10) which conforms to the inputted conditions, and 
specifies the ink jet type head 2 to which this fluid 10 is supplied. Of course, a user may choose 
either among Fluids 1 1-1n manually. It is also important to choose a resist ingredient so that a 
resist pattern may not be destroyed under the etchant used at an etching process ( drawing 6 ), 
or etching conditions. 

[0043] Subsequently, a user specifies the coating weight of a fluid as a control circuit 5 using an 
input unit (S2). For example, it specifies by the thickness of a resist layer to form. A control 
circuit 5 determines the driving signals Sx and Sy supplied to the regurgitation signal Sh supplied 
to the ink jet type head 2 according to assignment of this coating weight, or a transport device 4. 
That is, the pitch between the drops of the fluid on the count and pattern formation side where a 
drop is breathed out by per the amount of drops of the fluid 10 breathed out by per time from 
the ink jet type head 2 and unit area is defined so that it may adhere to a fluid in the coating 
weight specified by the user. The amount of drops of the fluid breathed out by per time can be 
controlled by the electrical potential difference of the regurgitation signal Sh added to ink jet 
type record 2 head, when a piezo electric crystal component has an electrical-potential- 
difference dependency in a volume change. The count by which a drop is breathed out by per 
unit area is decided by the correlation of the bearer rate of the ink jet type head 2, and the fluid 
regurgitation frequency from the ink jet type head 2. The pitch between the drops of the fluid on 
a pattern formation side is also decided by same relation. 

[0044] Subsequently, the control circuit 5 is made to adhere in the coating weight which had the 
fluid specified as a pattern configuration with reference to pattern positional information (S3- 
S10). As pattern positional information is shown in drawing 8 , the starting point of a pattern, a 



. JP-A-H1 1-340129 



10/16 s<— i> , 



target point, and a terminal point are set up as a set of a coordinate value for every pattern. The 
1st pattern P1 shown in drawing 8 (a) serves as continuation of a segment, and the target points 
P10-P15 are set as the top-most vertices of a segment. The control circuit 5 breathes out the 
fluid in accordance with the segment at the time of pattern formation, conveying the ink jet type 
head 2 in accordance with the segment of a certain target point and following target point. 
Moreover, about the curvilinear pattern, as pattern positional information, a curve is divided into 
the set of a short segment and the target point is set as the top-most vertices. For example, by 
the curvilinear pattern P2 shown in drawing 8 (b), the target points P20-P27 are set up so that a 
pattern may be mostly formed along with a curve. By the area pattern P3 furthermore shown in 
drawing 8 (c), by making a head go, the target points P30-P43 are set up so that a fluid can be 
applied to the whole field. 

[0045] Based on the above-mentioned pattern positional information, a control circuit 5 reads 
starting point positional information, and conveys the ink jet type head 2 to up to a starting point 
location (S3). Subsequently, the target point of one beyond is read and the regurgitation of a 
fluid is started by (S4) and the regurgitation frequency of the drop 10 which was set up or was 
judged (S5). And conveyance of the ink jet type head 2 is started (S6). If conveyance of the ink 
jet type head 2 is continued (S6) and a target coordinate is reached unless a target coordinate is 
reached (S7:NO) (S7:YES), the following target point will be set up further or it will be judged for 
a pattern whether it is termination (S9). As long as the pattern is continuing (S9:NO), the 
regurgitation of a fluid 10 and conveyance of a head are continued (S4-S7). If a pattern is 
completed, it will be inspected whether there is any pattern to which a fluid should be made to 
adhere otherwise (S10). When there are other patterns, formation of (S10:YES) and its pattern is 
performed (S3 - S9). 

[0046] Of the above processing, the resist pattern 102 the fluid 10 carried out [ the resist 
pattern ] optimum dose adhesion is formed on the pattern formation side 100. A total of four 
patterns are formed in drawing 4 (b). Pattern formation is carried out so that the round trip of 
the ink jet type head 2 may be repeated in the case of the pattern which is not a line, or a 
pattern with wide width of face and it may become desired width of face. 

[0047] Solidification process ( drawing 5 ) : A solidification process is a process which solidifies 
the resist pattern 102 formed on the pattern formation side 100. A control circuit 5 supplies a 
control signal Sp to a solidification equipment 6, and heats a resist pattern 102. Solidification 
evaporates a solvent component and aims at raising adhesion with a pattern formation side. 
Usually, heat-treatment is common. It is not necessary to divide into prebaking (predrying) and 
postbake like before, and to process, and a solvent component can be evaporated at a stretch 
and adhesion can be raised. In order to heat-treat, high energy laser beams, such as excimer 
laser, are irradiated, or an excimer lamp etc. is irradiated. Moreover, electromagnetic waves, such 
as infrared radiation and microwave, may be supplied and heated. Moreover, a substrate may be 
taken out from this pattern manufacturing installation, and you may heat directly with an electric 
furnace etc. As solidification, the chemical preparation other than heat-treatment is applicable. 
That is, it is the approach of depositing a solid compound and using as a pattern by applying to a 
pattern in piles a resist ingredient and a compound which triggers a chemical reaction by the ink 
jet method. In addition, it may carry out irradiating a laser beam one by one etc. to the resist 
pattern with which the adhesion activity ended in parallel to the adhesion activity of a fluid, and 
solidification may be performed. Of the above solidification, the resist pattern 102 which the 
resist ingredient solidified is formed. If this processing finishes, even if it will lean a substrate 1, a 
pattern does not collapse. 

[0048] Etching processing ( drawing 6 ) : An etching process is a process which performs etching 
from on a resist pattern 102, and etches the etched layer 101 into the configuration of a resist 
pattern. According to the ingredient of an etched layer, the well-known etching methods, such as 
wet etching and dry etching, are applied to the etching approach. For example, if a transparent 
electrode is etched, fluoric acid etc. will be used for etchant. The transparent electrode film 101 
is removed by this etching process as a resist pattern 102. 

[0049] Removal process ( drawing 7 ) : A removal process is a process which removes the resist • 
pattern which became unnecessary from the substrate which etching ended. Since a resist 
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pattern 102 is unnecessary if etching finishes, a solvent which melts a resist ingredient removes 
a resist pattern. For example, it is immersed in strong acid, such as a remover [ which uses as a 
principal component the phenol heated from 120 degrees C to 130 degrees C, and the organic 
solvent of a halogen system ], heat concentrated-sulfuric-acid, fuming-nitric-acid, and sulfuric- 
acid-hydrogen peroxide, and exfoliates. 

[0050] Since a resist ingredient can be locally prepared with an ink jet method according to this 
operation gestalt as mentioned above, there is little waste of a resist ingredient. Moreover, since 
the coating weight of a resist ingredient is controllable per drop, a resist ingredient is not used 
superfluously. Since a resist ingredient does not furthermore need to be photosensitivity, it is 
also possible to use the ingredient which was not able to be used conventionally as a resist 
ingredient. 

[0051] (Other modifications) it is not based on the above-mentioned operation gestalt, but this 
invention can be deformed and applied to versatility For example, although patterning of the 
transparent electrode film was carried out to substrates, such as glass, at the above-mentioned 
process, this invention can be applied to all the pattern formation conventionally formed with 
lithography, without adhering to this. For example, it can form by applying to patterning of the 
substrate which lays discrete part, or a semiconductor circuit, without taking semi-conductors, 
such as an assembly substrate, 1C, and LSI, and a low manufacturing cost taking complicated 
production control with a small facility. The pattern furthermore formed in a pattern formation 
side may be formed in a pattern formation side not only for an electrical circuit but for the 
mechanical ******-[ again ] purpose. It is because the advantage of the ink jet method that a 
detailed pattern can be easily formed with a cheap facility can be made to enjoy as it is. For 
example, it is applicable also to the alphabetic character formation using the special ingredient 
which was being conventionally performed with the airline printer. 

[0052] Moreover, surface treatment processing may be beforehand performed to a pattern 
formation side before the regurgitation of the fluid by the above-mentioned ink jet method. The 
adhesion of a fluid improves by surface treatment. For example, well-known various approaches, 
such as the approach to which a reverse spatter is applied with the approach of applying a silane 
coupling agent according to the existence of the polar molecule of a fluid as processing which 
carries out surface treatment so that a pattern formation side may be equipped with 
compatibility, an argon, etc., corona discharge treatment, plasma treatment, UV irradiation 
processing, ozonization, and cleaning processing, are applied. When a fluid does not contain a 
polar molecule, well-known various approaches, such as the approach to which a reverse spatter 
is applied with the approach of forming porous membrane, such as the approach and aluminum 
oxide which apply a silane coupling agent, and a silica, an argon, etc., corona discharge treatment, 
plasma treatment, UV irradiation processing, ozonization, and cleaning processing, can be applied. 

[0053] 

[Effect of the Invention] Since it had the process which prepares a resist locally according to 
this invention, compared with the case where lose the futility of a resist ingredient and it carries 
out by the lithography method, a man day can be reduced sharply, and, thereby, a manufacturing 
cost can be lowered. 

[0054] Since the concrete alternative which adjusts the thickness of a resist was shown 
according to this invention, by thinking about the approach that it is most suitable out of these 
approaches, futility of a resist ingredient and reduction of a man day can be aimed at, and a 
manufacturing cost can be lowered. 

[0055] Since the conditions of the fluid for preparing a resist locally were shown according to 
this invention, if it is the range which fulfills this condition, it becomes usable as a resist and a 
limit of resist selection can be expanded. 

[0056] According to this invention, the room of the resist selection in a user is expandable by 
showing the presentation for preparing a resist locally concretely. 

[0057] according to this invention, a resist is prepared locally — this — ** — since the made 
manufacturing installation was offered, if resist formation is performed using this equipment, 
futility of a resist ingredient and reduction of a man day can be aimed at, and a manufacturing 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the pattern manufacturing installation in the operation 
gestalt of this invention. 

[Drawing 2] It is a flow chart explaining the pattern manufacture approach in an operation 
gestalt. 

[Drawing 3] It is the explanatory view of an etched layer formation process, and (a) is a 
substrate sectional view and (b) is a substrate top view. 

[Drawing 4] It is the explanatory view of a fluid adhesion process, and (a) is a substrate sectional 
view and (b) is a substrate top view. 

[Drawing 5] It is the explanatory view of a solidification process, and (a) is a substrate sectional 
view and (b) is a substrate top view. It is a regurgitation process at the time of using the fluid 
containing a particle. 

[Drawing 6] It is the explanatory view of an etching process, and (a) is a substrate sectional view 
and (b) is a substrate top view. It is a heating process at the time of using the fluid containing a 
particle. 

[ Drawing 7] It is the explanatory view of a removal process, and (a) is a substrate sectional view 
and (b) is a substrate top view. It is an adhesion film formation process at the time of using 
adhesives. 

[Drawing 8] It is the explanatory view of pattern positional information. 
[Description of Notations] 
1 — Substrate 

2, 2x, 21 -2n — Inkjet type head 

3, 3x, 31 -3n — Processor 

4 — Transport device 

5 — Control circuit 

6 — Solidification equipment 

1x, 11-1n — Fluid (pattern formation ingredient) 

100 — Pattern formation side 

101 — Transparent electrode film 

102 — Resist pattern 
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WricSixrt^o ^-*M2f±IZlMf^Sy{c:/SCT^ 
y^^xy fS^y K2 xSrYMS'lpj (EIl<&*fr#;fr 

isi) ic«ftaspriBtc«ric*nri^. kst±t2tirk 

i-ftfe^Zifc^ifi^Jfta-rs^-^fcWfllSrii^TV^T 
fcJ:i\> ftfe*ill»H4ttSffil^S*i-*-Y>'^v?3is/ 
h*-^ K2 x<©ffi«fc«»Wlc«ft^r«ft««S:«A 

W^^iy h&^v K2 xfc»LTtt< i 9 tests 

jxK2xS«1 tSrt hlcmfr'tfflJ&&WtrtXi>£\<\ 

[0037] mmwi»sns m?L\^^^^-^^mx 

£-&Z>Zttf*Hfe\zm&£ixX\,^Z> 0 -ttefr>hffiW)fc<D 
21-2 nW-rtlMCVttiMS^rS h 1 — S h n $rffci£ 
4 2*c(B»ft#S x*^:ttS y «r««pr««c«*S4x-C 



■f 5 tctiXDr- *X ^ttBWa^Ett £ *LT 

[0 0 3 8] ft*3^ y ^ y bS^y K 2 x ^bXH 

»<ommi Qictt^mmm&mmftmttb&n^xff 

IS^^B 6 fiSJffli 5 a> 0W& £ ft 5 fM»« S pd 
»J6UT»«W, {t¥ttfeS«:K*i 0* 

[0 0 3 9] HI 3 75£B 7 lCg<5l> 

(a) tt^<^-^Sr**-r***0«5ftXSWfffiia 
S:*U (b) tt^^-^»*ffi±^?>*fc*«03FB 

[0 0 4 0] Rxyfy^iMlg (03) : Iftai 

WLfcto-e**. ai^m^fiii o ltttutticait* 

-Y=-hft<Sf*a^3— ^-O'^ftSrttffl't-S. r^X 

Stt*» W ^ - v^itSfi <h ri ftft 5 = >r ^ ^ 

[0 0 4 1] ffiibft:^*xm m 4 ) : «»ffft*X 

b»»S:j8aic«Bd>UfeSE»»:i l-l n«:3n««lR 
ioi <os<? — >M$mi o o±^aflJi-sxe-cfc 

[0042] ifttA^afiBSrfflv^rftmnaas 

*c*frSrA*i-5 (Si) 0 W«liai8 5W:A*Sixfc<fc 
ttlCi^LtV^«»# (lOttS) S:a«b, 
SIE»#1 0*««StLTV^>f y K2 

^^^t5c t>^5A/^~^^^B!)"CStffijf*:i 1-1 n 

6) t^tSxyftyh^^fy^T-C^ 
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[0043] &^x^-i?&?<xmWi&m^xmw\B\& 
asi-antaft -*§■ s h «ggt 4 ^^«&-rsiE»fs # s 

^y K2^fe-iaafc9»cti:a*ixS««i#l 0W«S 

y h*ie»2^'y KfC*Px.SP±m«#Sh(0«/ET-fSiJffll 
* y h^y F 2 (DWt&T&mtJ it*, y 

[0 0 4 4] ^V^■t^J^IH]S§5^^ e ^->'>teMtfffi^# 

**r^< (s 3-s i o) o ^-^ftgfimft. u 
0 8 (a) i:/TtSlo^7-vP lttM^oMfcifc 

Tfo6o 0»J;itfl2 8 (b) lOTt«»/^-yP2t 

^P20-P27^RSLTfc« o £<bKH]8 (c) tc^iT 

ffi£ttKffiBfc#fc^fr*rffifc i 5 fc B «US P 30- P43^ 
R5tLT£>5 0 
[0 0 4 5] ±IS^^-W4eW*^S<3^T, M9PIB 

-/ K2*:*aS-ra (S3) o &i>-C— o5feog 
«*«r*WR!9 (S4) % R3eS^>9*J^**Lfct) L 

5) o ^ v?x 7 K 2 

3 (S 6) o BSMSflllClSbttV^RQ (S 7 : NO) % 
4>?i?*yh^yV2<Dm&*mWL\. (S6) , 1 
«ffi«lC*Lfce> (S7:YES) . Sbl^ia^ 

w^^s (S9) o '<?->-m&imi'X\s^m } 9 (s 

9 : NO) , jsttftfti 0<7>R±tHi:^^ K<0»ai*«ia-r 
5 (S4-S7) . /^-y^ju:^ ftbdXtttt 



(S 1 o) o {&<ns<? — >'tffoz > m'&^te (S 1 0 : Y 

ES) , *G>y<* — ^©*J*36SfTto*ta (S3-S 
9) o 

[0 0 4 6] JgJUbO&afc <fc 9 , V**ffi 1 0 0 

JbteJMM*: 1 O^iSfi^bfcUv 5 ^ h/^-yi 0 2 
^W*n5o EI4 (b) -Ott^tM^ — 

£>KI±*Y v^v^s/ hS^y K2<oaa*rH9 5gUTBf 

[0 0 4 7] SfcXa (HI 5) : HftlStt, 

vMli o o±(:*asftti/^ F/^-vi o 2 
6fcfM»fflN§-S ptftftltw^ h/^-^l 0 2& 

9 Hi U ««WeB[»»»c»if»L-rt>J: 
-C#a 0 wi** Ht»4:ft:*SJS*r9l#iBr-r 

9, FttWiftl/ci/^ h/^-y 1 0 2^ 

[0 0 4 8] x 7 fy^Ml (§6) : ^.y^>^Jl 
Stt, l/^x h/^-y 1 0 2±?5^x 7 f-y^^o 

^(om^^Wi^y^^^m ioi^ 

^>y*®(DtfmzfcCXV~y Y^y^lsf^Yy^*. 

y^>?m<oteto<o^y^y'm*mm^z> 0 w*«a 
— > 102 r> \c%zwm.&m i o i &%k&£tiz 0 

[0 0 4 9] iill (i7) : ^IlUx^fy 

I»4t51it*)5. x^fym^o^i^u^ h 
/^->10 2OT^Ot\ l^v^^ htfJ|S|-Sr**»-r cfc 

otmmxxsis* h^^— ^*:i«*i-« 0 1 2 o 

°C^b 1 3 0 0 C{-^IDaL^^^y-yl-i:^^D/ 7 I ^^ooW 
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[0 0 5 0] ±m\^tc£5\c*mMMffi\zJ:tilZ. <<> 

[0051] (*ote^ae»«) *««tt±te3iiE»« 

^^-^«*B^*fifcSix6^^--^tttt»Is]tt^l»e> 
[0 0 5 2] ifcfc, JblE-f^^i^ay h**lcJ:^«K» 

*KaK-r<5*ai: urn, »*©w»?oir«ii: 
/tut, ^7^5//i)y^j^i*mfe r/u^ 

[0 0 5 3] 

y^7 7-f«fe-CfT9»^fcJt-<*:««ci»SrB'J«U r 
[0 0 5 4] *38WK:J;fttf, hfDBfr&m&t 



[0 0 5 5] ^^latill h«:«Bf«J^R*t 

[0 0 5 6] tixfif, h SrWBfW^RJt 

[0 0 5 7] *»WlcJ:ix». us?* h*r»Bf»^R» 

[BBafl¥ttH9i] 

[Eli] *»W©*«»«»c»rt5^#— ^«3»»«© 

[H2] *«»»c*»t*^^— ^«3t^*RW-*-S 

[El 3] Sfx ^ f y i/iMis^ffip^ii-efc ^ , 
(a) te&mmmm, (b) ra:s«¥ffiE-e*>£o 

[El 4] «E»«:f*»XS^«ttWia-C*>0, (a) tegffi 
WBBBB, (b) ttWKVBB-CfcS. 

[B5] BibXSoRWH-CfcO, (a) MtHHffB 
B* (b) ttSSspBBTfcS. »tt^Sr*A/««K»# 

STflBi^a-s-^ptaxe-cfeSo 

[B6] xyf^li©R«Bt*9, (a) 
©TffiB, (b) fiSte¥®BT*fo^ 0 *8HP«r*A/«* 

[El 7] »4I8WK«HT*9, (a) teg«BrB 

b. (b) ttmtiL¥-&mx~hz 0 mm$\*m^tz®'&<D 
[ins] ^^-yfiHii«(oRwa-efc5. 

W#<affcW] 

2, 2x. 21-2n-^y^^xyF^7K 

3. 3 x. 3 1 — 3 n— 

5--f|Hj»|H]&& 

lx, n-in-Mft W-yMfffl) 
ioo-/^-yMi 

101 — gt^sMsiR 

1 0 — > 
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[Ell] [02] 
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Ii8] 



pis (sawo P14 ceejso 



(b) 
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